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Reportable Diseases in Michigan

• Michigan Disease Surveillance System 
(MDSS) is the state database for 
collecting surveillance data.
• Web-based communicable disease 

reporting system 
• Cases can be reported by:

• Electronic laboratory report 
(ELR)

• Manual case entry

• Required case reporting to MDSS by 
healthcare providers and laboratories

• Surveillance case definition endorsed by 
CSTE/CDC, nationally notifiable

https://ndc.services.cdc.gov/


Antibiotic Resistance Laboratory Network



Antimicrobial Resistant Reportable Diseases

• Candida auris (Candidiasis)

• Carbapenem-Producing, Carbapenem-Resistant 
Enterobacterales (CP-CRE). Reportable in MI starting 
January 2018
• CP-CRE Case Surveillance

• Required case reporting to MDSS by 
healthcare providers and laboratories

• Carbapenemase producing – carbapenem 
resistant Enterobacterales (All Genera)

• CP-CRE Isolate Surveillance
• Required isolate submission to BOL by 

laboratories
• Carbapenemase-producing – carbapenem 

resistant Enterobacterales (All Genera)

• Staphylococcus aureus, Vancomycin 
Intermediate/Resistant (VISA/VRSA)

• Unusual occurrence, outbreak, or epidemic

2022 Brick Book and CD Listshttps://www.michigan.gov/cdinfo

NEW for 
2022

https://www.michigan.gov/documents/mdhhs/MDHHS_Brick_Book_609755_7.pdf
https://www.michigan.gov/mdhhs/keep-mi-healthy/communicablediseases/recentupdates


Candida auris Reporting Requirements

• Report any laboratory finding that meets either 
of the following criteria: 

• Detection of C. auris in a specimen using 
either culture or a culture-independent 
diagnostic test (CIDT) (e.g., Polymerase 
Chain Reaction [PCR])

• Detection of an organism that commonly 
represents a C. auris misidentification in a 
specimen by culture (i.e., Candida 
haemulonii)

• Laboratories shall immediately submit 
confirmed or suspect C. auris isolates, 
subcultures, or specimens from the patient 
being tested to the MDHHS Lansing 
laboratory



Candida auris Case Report
Confirmatory laboratory evidence:

• Detection of C. auris from any body site using either 
culture or a culture independent diagnostic test (CIDT) 
(e.g., Polymerase Chain Reaction [PCR]).



2022 CP-CRE Case Reporting to 
MDSS

Physicians and laboratories must report cases of CP-CRE:
✓Healthcare record contains a diagnosis of Carbapenemase-producing Carbapenem-resistant 

Enterobacterales (CP-CRE), with KPC, NDM, OXA-48, IMP, VIM or a novel carbapenemase

✓Any Enterobacterales isolate demonstrating carbapenemase production by a phenotypic test 
(e.g., Carba NP, CIM, mCIM)

✓Any Enterobacterales isolate with a known carbapenemase resistance mechanism by a 
recognized molecular test (e.g., PCR, Expert Carba-R) for Klebsiella pneumoniae carbapenemase
(KPC), New Delhi metallo-β-lactamase (NDM), Verona integron encoded metallo-β-lactamase 
(VIM), Imipenemase metallo-β-lactamase (IMP), Oxacillinase-48 (OXA-48) 

✓If testing for carbapenemase production (phenotypic) or carbapenemase resistance mechanism 
(molecular test) was not conducted or reported, any Enterobacterales isolate with a minimum 
inhibitory concentration of ≥4 mcg/ml for meropenem, imipenem, or doripenem, or ≥ 2 
mcg/ml for ertapenem by antimicrobial susceptibility testing

✓Morganella, Proteus, Providencia spp. may have intrinsic resistance to imipenem. Only those isolates that 
are resistant to 1 or more carbapenems other than imipenem should be reported.

NEW for 
2022



2022 CP-CRE Isolate Submission to BOL
Laboratories must submit isolates of CP-CRE:

• Any Enterobacterales isolate demonstrating carbapenemase production by a phenotypic 
method

• Any Enterobacterales isolate with a known carbapenemase resistance mechanism by a 
recognized molecular test

• If laboratories are unable to detect CP-CRE (i.e., cannot test for carbapenemase production or 
carbapenemase resistance mechanism), any Enterobacterales isolate with a minimum inhibitory 
concentration of ≥4 mcg/ml for meropenem, imipenem, or doripenem, or ≥ 2 mcg/ml for 
ertapenem by antimicrobial susceptibility testing

• Morganella, Proteus, Providencia spp. may have intrinsic resistance to imipenem. Only 
those isolates that are resistant to 1 or more carbapenems other than imipenem should be 
reported and submitted.

MDHHS Bureau of Laboratories (BOL):

• Confirm organism identification

• Perform mCIM testing 

• Perform PCR testing for KPC, NDM, OXA-48, IMP, VIM 

• If mCIM or PCR are positive, antimicrobial susceptibility testing (AST) will be performed

NEW for 
2022



Clinical Microbiology Laboratory Testing

Organism 
Identification & 
Quantitation

Antibiotic 
Susceptibility 
Testing

Phenotypic Testing for Presence 
of Carbapenemase Enzymes

Genotypic Testing for Presence 
of Carbapenemase Genes (e.g., 
Blood Specimens)

Specimen 
Collected



MDHHS BOL Laboratory Antimicrobial 
Resistance Confirmation Testing

Clinical 
Micro Lab

Organism ID Confirmation

Phenotypic Testing for Presence of 
Carbapenemase Enzymes (mCIM Test)

Genotypic Testing for Presence of 
Carbapenemase Genes (PCR)

Antibiotic Susceptibility Testing

Whole Genome Sequencing

Pure 
Isolate

Phenotypic test

Molecular test



CP-CRE Case Classification
Confirmed CP-CRE
• Enterobacterales

• Positive phenotypic test (e.g., mCIM, Carba NP, etc.)  OR
• Positive molecular test (e.g., PCR, Cepheid Xpert, etc.) - carbapenem 

resistance mechanism: KPC, NDM, VIM, IMP, OXA-48, etc.

Suspect CP-CRE 
• Enterobacterales

• Resistance to at least 1 carbapenem on susceptibility test- MIC result
• No phenotypic or molecular testing done (isolate should be submitted to 

BOL)

Not a Case
• Negative for phenotypic and molecular tests conducted
• All carbapenems are susceptible (MICs don’t match case definition)
• Not Enterobacterales

CSTE Case definition
Carbapenemase Producing Carbapenem-Resistant Enterobacteriaceae (CP-CRE) 2018 Case Definition | CDC

https://ndc.services.cdc.gov/case-definitions/carbapenemase-producing-carbapenem-resistant-enterobacteriaceae-2018/


MDHHS BOL ELR Lab Report 
Interpretation – Confirmed 
CP-CRE



MDHHS BOL 
ELR Lab Report 
Interpretation 
– Not a Case, CP-CRE



Clinical Lab Report 
Interpretation –
Suspect, CP-CRE, 
manual case entry



Clinical Lab ELR Report 
Interpretation –
Suspect CP-CRE



Does this Isolate Meet 
Reporting Requirements? 

≥100,000 CFU/ml Klebsiella pneumoniae, see comment

Comment: Carbapenem resistant Enterobacteriaceae. 
Carbapenemase producer. KPC detected.

Antibiotic MIC Interpretation

Ampicillin ≥32 Resistant

Ampicillin/sulbactam ≥32 Resistant

Aztreonam ≥64 Resistant

Cefazolin ≥64 Resistant

Cefepime 2 Resistant

Ceftriaxone 8 Resistant

Ertapenem ≥4 Resistant

Gentamicin ≤2 Sensitive

Levofloxacin ≤1 Sensitive

Meropenem ≥16 Resistant

Piperacillin/tazobactam 64 Intermediate

Tobramycin ≤2 Sensitive

Trimethoprim/sulfamethoxazole ≤2 Sensitive

✓ Klebsiella pneumoniae
✓ Carbapenemase production
✓ KPC carbapenemase gene 

detected
✓ Ertapenem MIC ≥ 4 
✓Meropenem MIC ≥ 16

= Confirmed CP-CRE Case



Does this Isolate Meet 
Reporting Requirements? 

≥100,000 CFU/ml Enterobacter cloacae, see comment

Comment: Carbapenem resistant Enterobacteriaceae. 

Antibiotic MIC Interpretation

Ampicillin ≥32 Resistant

Ampicillin/sulbactam ≥32 Resistant

Aztreonam ≥64 Resistant

Cefazolin ≥64 Resistant

Cefepime 2 Resistant

Ceftriaxone 8 Resistant

Ertapenem 2 Resistant

Gentamicin ≤2 Susceptible

Levofloxacin ≤1 Susceptible

Meropenem 1 Susceptible

Piperacillin/tazobactam 64 Intermediate

Tobramycin ≤2 Susceptible

Trimethoprim/sulfamethoxazole ≤2 Susceptible

✓ Enterobacter cloacae
X No phenotypic or molecular 

carbapenemase testing 
reported

✓ Ertapenem MIC = 2
X Meropenem MIC = 1

= Suspect CP-CRE Case



Does this Isolate Meet 
Reporting Requirements? 

≥100,000 CFU/ml Escherichia coli, see comment

Comment: Carbapenem resistant Enterobacteriaceae.

Antibiotic MIC Interpretation

Ampicillin ≥32 Resistant

Ampicillin/sulbactam ≥32 Resistant

Aztreonam Resistant

Cefazolin Resistant

Cefepime Resistant

Ceftriaxone Resistant

Ertapenem Resistant

Gentamicin ≤2 Sensitive

Levofloxacin ≤1 Sensitive

Meropenem Resistant

Piperacillin/tazobactam 64 Intermediate

Tobramycin ≤2 Sensitive

Trimethoprim/sulfamethoxazole ≤2 Sensitive

✓ Escherichia coli
X No phenotypic or molecular 

carbapenemase testing 
reported

? Ertapenem and meropenem 
reported as ‘Resistant’ but 
no MIC value reported

= Can not tell if it meets the 
case definition or not



Tips for CP-CRE Reporting

• Confirm the organism identification
• Enterobacterale - Enterobacterales is an order of 

different types of bacteria which 
include Escherichia, Klebsiella, Enterobacter, Salmo
nella, Shigella, Citrobacter and Yersinia.

• Review carbapenem Susceptibility testing MIC values
• Doripenem, imipenem, or meropenem ≥ 4 µg/ml; 

or ertapenem ≥ 2 µg/ml
• If there are no MIC values reported (e.g., 

“Resistant”) or no carbapenems reported in MDSS, 
call the laboratory and ask to speak to a bench 
technologist

• Check for phenotypic carbapenemase testing 
• ‘Carbapenemase detected’ or ‘Carbapenemase not 

detected’
• Confirm the method used: mCIM, CarbaNP, MBL 

test

• Check for molecular carbapenemase testing for 
resistance mechanisms
• KPC, NDM, OXA-48, VIM, IMP



Case Investigation Forms
“Case Report Form 
(CRF)” or “Case Detail 
Form”, or “Case 
Investigation Form”

• Sections 
• Investigation 

Information

• Patient Information

• Demographics

• Referral Information

• Laboratory Testing and 
Microbiology 
Information

• Clinical Information

• Other Information

• Case Notes

• Lab Results



Candida auris
Laboratory Testing

• Laboratory Testing information 
is required to determine case 
classification

• Date collected

• Specimen source

• Test Type



CP-CRE Laboratory Testing
• Laboratory Testing information is required 

to determine case classification

• Date collected

• Specimen source

• Organism

• Susceptibility test: MIC 
• need actual numerical value

• Phenotype test: Carbapenemase
testing 
• e.g., mCIM, CarbaNP

• Molecular test: Resistance mechanism-
gene testing
• e.g. PCR, Carba-R



Clinical Info for CP-CRE 
and Candida auris

• Healthcare exposures
• Acute care, long-term care

• Travel
• Location

• Healthcare abroad

• Very important for confirmed 
NDM, OXA-48, IMP, or VIM cases



VISA and VRSA
Vancomycin-intermediate Staphylococcus aureus (VISA)
Vancomycin-resistant Staphylococcus aureus (VRSA)

▪ Vancomycin is a critical antibiotic for the 

treatment of MRSA

▪ Requires a rapid and aggressive containment 

response

▪ 16 U.S. cases to date

• Primarily in MI and DE

• Last identified in 2021 in MI & NC (first cases 
since 2015!)



Vancomycin-resistant Staphylococcus aureus (VRSA)
▪ Thought to result from MRSA 

containing a pSK41-type plasmid 
and VRE containing  vanA
encoded on an Inc18-like plasmid

• All 16 cases were vanA +

▪ Classified based on minimum 
inhibitory concentration (MIC) on 
susceptibility test



MDSS VRSA Case Investigation

▪ Report requires extensive case information

▪ Reports of suspected VRSA cases
• Often mixed cultures of VRE and MRSA: 

• Ask laboratories to re-streak for purity and 
repeat AST

• S. aureus isolates with vancomycin MICs ≥4 
μg/ml should be confirmed by a validated 
method and infection control should be 
notified

• S. aureus isolates with a vancomycin MICs of ≥ 
8 μg/ml should be submitted to health 
departments and/or CDC for confirmation by a 
reference method
• Notify health departments 

▪ Ask facilities to save any MRSA and VRE 
isolates 

▪ Patients with suspected VRSA should be 
place in isolation and contact precautions 
while awaiting results



Containment of 
Targeted 
MDROs



2022 Update: Containment of Targeted MDROs
• Response to a single case of targeted resistance

• Goal to slow the spread of resistance

• 4-tiered approach based on organism/mechanism 
and local epidemiology

CDC Containment Strategy 
Guidelines for Targeted MDROs

Tier Description Michigan Examples

1 Novel Resistance and/or 
resistance mechanisms never 
or rarely identified in the U.S.

Novel organism
VRSA

2 Found in healthcare settings 
but not found regularly; No 
current treatment options 
exist and potential to spread 
more widely.

Any CPO with NDM, OXA-48, VIM, IMP 
CRPA or CRAB with KPC
Candida auris
Pan-Nonsusceptible (I or R to all drugs tested) 
organisms

3 MDROs targeted by region, 
but not considered endemic.

CP-CRE with KPC or CRAB OXA-23 (Regions 7/8) 

4 Endemic in a region CP-CRE with KPC or CRAB OXA-23 (Other Regions) 

COMING 
SOON

https://www.cdc.gov/hai/outbreaks/mdro/index.html


Tier Definitions, Epidemic Stages, Response and 
Prevention



2022 Update: Containment Response Elements

Healthcare investigation
Review the patient’s healthcare exposures prior to and after 
the positive culture

30 days 30 days
Current, 

sometimes prior 
admission

Contact investigation

Screen healthcare roommates

Screen additional healthcare contacts

Screen household contacts

Screen healthcare personnel

If transmission identified Repeat PPS at regular intervals if cases identified*

Evaluate potential for spread to linked facilities

Clinical surveillance
Prospective laboratory surveillance

Retrospective laboratory surveillance

Environmental cx Environmental Sampling

Ensure adherence to IPC Infection control assessment w/ observations of practice

Tier 1 Tier 2 Tier 3

ALWAYS

USUALLY

SOMETIMES

RARELY

*Periodic (e.g., every two weeks) response-driven PPS should be conducted until transmission is controlled, 
defined as two consecutive PPS with no new cases identified or, in facilities with high colonization pressure, 
substantially decreased transmission. If high levels of transmission persist across multiple point prevalence 
surveys in long term care settings, consider increasing the interval between surveys or temporarily pausing them 
while reassessing infection control and implementing interventions.



VRSA Investigation Steps

1) Develop a plan for VRSA colonized or 
infected patients

2) Identify and categorize contacts

3) Specimen collection and screening

4) Evaluate Efficacy of Infection Control 
Precautions 

https://www.cdc.gov/hai/pdfs/VRSA-Investigation-
Guide-05_12_2015.pdf

https://www.cdc.gov/hai/pdfs/VRSA-Investigation-Guide-05_12_2015.pdf


New ICAR Tool

What is an ICAR?

• Infection Control Assessment and Response (ICAR) 

• Systematic assessment of a facility’s IPC practices
o Identifies gaps in practices

oGuides quality improvement

• ICAR tool for general IPC across settings
oAcute care, long-term care, and outpatient settings 

o Series of 10 modules that can be selected for use by ICAR facilitator

oModules are not setting specific 

COMING 
SOON



Containment Response

Case Study #1: CP-CRE



Feb 2021 Mar 2021 Apr 2021 May 2021 June 2021

BOL Lab Notification:
NDM+ Klebsiella pneumoniae

L hip wound
SNF A resident

Case Investigation Found:
• Resided on COVID-19 PUI unit since Oct 2020
• Received in room wound care, PT/OT
• SNF A practicing extended use/reuse of PPE and experiencing staffing 

shortages

Provided IP Recommendations:
• Enhanced Barrier Precautions
• Transition away from extended use/reuse of PPE
• Ensure high adherence to IPC practices
• Conduct CP-CRE colonization screening for healthcare contacts on PUI unit
• Participate in an ICAR

SNF A Screened 2 of 
23 recommended 

contacts = negative
Declined ICAR

Case Study #1



Feb 2021 Mar 2021 Apr 2021 May 2021 June 2021

BOL Lab Notification:
NDM+ Klebsiella pneumoniae

L hip wound
SNF A resident

Case Investigation Found:
• Resided on LTC unit since Aug 2018, last hospitalization May 2019
• Colostomy that sometimes leaks, dementia
• SNF A still practicing extended use/reuse of PPE and experiencing staffing 

shortages

Provided IP Recommendations:
• Enhanced Barrier Precautions
• Transition away from extended use/reuse of PPE
• Ensure high adherence to IPC practices
• Conduct CP-CRE colonization screening for healthcare contacts on all units
• Participate in an ICAR

SNF A Screened 
2/23 recommended 
contacts = negative

Declined ICAR
SNF A Notification:

2nd CRE K. pneumoniae 
urine

BOL confirmed as 
NDM+

SNF A Screened 
41/62 contacts 

= 1 new NDM+ on 
PUI unit

Onsite ICAR:
• Enhanced Barrier Precautions not fully 

implemented
• Still practicing extended/reuse PPE
• PPE supplies not stored near point-of-use
• ABHS not available in resident rooms, missed 

opportunities for hand hygiene observed
• Observed gaps in cleaning & disinfection 

practices

Onsite ICAR

Case Study #1



Feb 2021 Mar 2021 Apr 2021 May 2021 June 2021

BOL Lab Notification:
NDM+ Klebsiella pneumoniae

L hip wound
SNF A resident

Enhanced Surveillance:
• No additional cases detected from clinical 

cultures at SNF A
• Hospital A (shares patients) 

• Did not detect any additional cases
• Provided IP recommendations 

SNF A Screened 
2/23 recommended 
contacts = negative

Declined ICAR
SNF A Notification:

2nd CRE K. pneumoniae 
urine

BOL confirmed as 
NDM+

SNF A Screened 
41/62 contacts 

= 1 new NDM+ on 
PUI unit

Onsite ICAR

SNF A Screened 
36/61 contacts 

= negative

SNF A Screened 
27/61 contacts 

= negative

Case Study #1



Case Study #1 Recap 
Containment Response Activities

Element Activity
Tier 2 

Recommendation
Case Study #1

Healthcare investigation
Review the patient’s healthcare exposures prior to and 
after the positive culture

30 days Cases #1, 2, 3

Contact investigation

Screen healthcare roommates √ LTC

Screen additional healthcare contacts √ PUI & LTC

Screen household contacts X X

Screen healthcare personnel X X

If transmission identified Repeat PPS at regular intervals if cases identified* √ 4 PPS

Evaluate potential for spread to linked facilities √ Hospital A

Clinical surveillance
Prospective laboratory surveillance √ Monitored

Retrospective laboratory √ Reviewed

Environmental cx Environmental Sampling X X

Ensure adherence to IPC Infection control assessment w/ observations of practice √ Onsite ICAR



Containment Response 

Case Study #2: C. auris



Mar 2022 Apr May June July Aug Sept

Case Study #2Clinical Lab 
Notification:

Candida auris
urine

LTACH A patient

Case Investigation Found:
• Admitted to LTACH A since Jan 2022; other recent HCF exposures 

at ACH, LTACH, vSNF since Jul 2021
• Chronic trach/vent, PEG, foley, midline IV, chronic wounds
• On contact precautions since admission

Provided IP Recommendations:
• Contact Precautions
• Ensure high adherence to IPC practices
• Use an EPA List P disinfectant
• Conduct C. auris colonization screening for all patients at facility
• Participate in an ICAR

Screened 19 
patients = 3 CA+

Further IP Recommendations:
• Barrier Precautions for all patients
• Use an EPA List P disinfectant for whole facility
• Conduct C. auris & CPO colonization screening for all patients at 

facility every 2 weeks; admission & discharge screening
• Notify and screen discharges to HCF in past 30 days



Mar 2022 Apr May June July Aug Sept

Case Study #2Clinical Lab 
Notification:

Candida auris
urine

LTACH A patient

Screened 19 
patients = 3 CA+

Onsite ICAR

Onsite ICAR:
• Reviewed outbreak action plan with leadership
• Review case healthcare records, exposure histories, and room/bed movement
• Discussed IPC policies/procedures
• Observations of IPC practices
• Reviewed disinfectant products available – currently only List K disinfectants
• Provided recommendations to strengthen auditing/feedback for hand 

hygiene, PPE, cleaning & disinfection



Mar 2022 Apr May June July Aug Sept

Case Study #2Clinical Lab 
Notification:

Candida auris
urine

LTACH A patient

PPS = 3 CA+

Onsite ICAR

PPS = 
1 CA+

Onsite ICAR

Onsite ICAR:
• Reviewed outbreak action plans
• Observations of IPC practices

• Missed opportunities for hand hygiene, disinfection of mobile 
workstations for clinical documentation and medication administration

• Reviewed disinfectant products available – mix of List P & List K disinfectants

Sputum CA+



Mar 2022 Apr May June July Aug Sept

Case Study #2Clinical Lab 
Notification:

Candida auris
urine

LTACH A patient

PPS = 3 CA+

Onsite ICAR

PPS = 
1 CA+

PPS = 
0 CA+

Onsite ICAR

Onsite ICAR

PPS = 
1 CA+

PPS = 
0 CA+

PPS = 
2 CA+

PPS = 
1 CA+

PPS = 
0 CA+

PPS = 
0 CA+

PPS = 
0 CA+

PPS = 
0 CA+

Discharge 
screen 
= 1 CA+

Sputum CA+

Blood CA+ Blood CA+

Urine CA+

Discharge 
screen 
= 1 CA+

Started 
Weekly Calls to Review 

IPC practices

Onsite ICAR

Apr 2022 - Colonization 
screening conducted at epi-
linked HCF related to index 
patient & recent discharges = 
no additional cases



Case Study #2 Recap – Epi Curve

• 15 C. auris cases detected in 12 
patients
• 2 clinical cultures
• 3 initially detected on 

colonization screening 
with subsequent clinical 
cultures

• 10 colonization screening



Case Study #2 Recap 
Containment Response Activities

Element Activity
Tier 2 

Recommendation
Case Study #2

Healthcare investigation
Review the patient’s healthcare exposures prior to and 
after the positive culture

30 days
15 cases in 12 

patients

Contact investigation

Screen healthcare roommates √ All roommates

Screen additional healthcare contacts √ All patients

Screen household contacts X X

Screen healthcare personnel X X

If transmission identified Repeat PPS at regular intervals if cases identified* √ 11 PPS

Evaluate potential for spread to linked facilities √

Epi-linked HCF and 
Discharges 30 days 

prior to index

Clinical surveillance Prospective laboratory surveillance √
Monitored – 4 more 

clinical cases

Retrospective laboratory √ Reviewed

Environmental cx Environmental Sampling X X

Ensure adherence to IPC Infection control assessment w/ observations of practice √
4 Onsite ICARs plus 

weekly calls



Questions?

Contact:
MDHHS SHARP Unit


